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Karyomorphology of Twelve Species in Epimedium (Berberidaceae) 
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(1 Institute of Plant Genetics and Breeding, School of Biological Technology and Engineering, Guizhou Normal University , 
Guiyang 550001, China; 2 Department of Postgraduate, Guizhou Normal University, Guiyang 550001, China) 


Abstract: The karyotypes of twelve barrenwort species were studied by means of the cytological observation of root-tips . 
The results show that their karyotypes are similar to each other, with one pairs of middle satellite chromosomes and symmet- 
ric karyotype . Among them, the karyotype formulas of Epimedium sagittatum, E. myrianthum, E. acuminatum, E. wu- 
shanense, E. simplicifloum, E. yinjiangense, E. luodianense, E. davidi, E.pubigerum, E. franchetii and E. alpinum 
are 2n = 2x 26m (2SAT ) + 6sm, and E. leptorrhizum 2n = 2x= 8m (2SAT ) + 4sm . Results of karyotypes analysis sup- 
ported the opinion of the barrenwort is very conservative in evolution, Our karyotype study suggested that genus Epinedium 
should be the oldest group in the family of Berberidaceae . 

Key words: Epimedium; Karyotype; Phylogenesis 
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Table 1 Materials used in this study 

















Species 





Epimedium acuminatum Franch . 

E. wushanense Ying 

E. simplicifluom T . S . Ying 

E. sagittatum Maxim . 

E. myrianthum Stearn 

E. franchetii Stearn 

E. leptorrhizum Stearn 

E. yinjiangense M . Y . Sheng & Q P . Chen sp . nov . 
E. luodianense M . Y .Sheng & Q .F . Chen sp . nov. 
E. davidi Franch . 

E. alpinum L . 

E. pubigerum (DC .) Morr .et Decne . 
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Specimen No . 








(Guizhou, Guiyang) 04100701 








(Guizhou, Kaili) 05021002 








(Guizhou, Yanhe) 05100201 








(Guizhou, Guiyang) 04091201 








(Guizhou, Shibing) 04081205 








(Guizhou, Tongren ) 05041001 








(Guizhou, Wuchuan) 05050503 








(Guizhou, Yinjiang) 05050708 








(Guizhou, Luodian ) 05100203 
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(Yunnan, Kunming) 
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(German) 05080406 
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Table 2 The parameters of karyotypes of twelve Epimedium species chromosomes 










































































































































































































































































( 96) (96 ) 
Relative length ( 96) . Relative length (^46) m 
——————————— Arm — Classifi- — Am Classifi- 
SES Nes ratio cation eps Ge ratio cation 
(S) (L) (T) (S) (L) (T) 
Epimedium 1” 8.78 11.50 20.28 1.31 m E. alpinum e 8.70 10.53 19.23 1.21 m 
acumina tum 2 8.44 9.71 18.15 1.15 m 2 8.59 9.80 18.39 1.14 m 
3 7.27 9.24 16.51 1.27 m 3 7.54 9.19 16.73 1.22 m 
4 4.89 10.66 15.55 2.18 sm 4 5.12 10.64 15.76 2.08 sm 
5 4.37 10.71 15.08 2.45 sm 5 4.56 10.72 15.28 2.35 sm 
6 4.47 9.96 14.43 2.23 sm 6 4.53 10.09 14.62 2.23 sm 
E. yinjiangense 1” 8.31 11.63 19.94 1.40 m E. pubigerum De 7.96 10.10 18.06 1.27 m 
2 FSI 10.36 17.93 1.37 m 2 8.31 9.05 17.36 1.09 m 
3 7.49 10.12 17.61 1.35 m 3 7.97 8.92 16.89 1.12 m 
4 4.47 11.80 16.27 2.64 sm 4 5.44 11.15 16.59 2.05 sm 
5 4.12 11.03 15.15 2.68 sm 5 5.50 10.95 16.45 1.99 sm 
6 4.38 8.72 13.10 1.99 sm 6 4.97 9.69 14.66 1.95 sm 
E. myrianthum 1” 7.93 10.57 18.50 1.33 m E. ludianense (Re 8.07 10.90 18.97 1.35 m 
2 8.26 10.17 = 18.43 1.23 m 2 8.21 10.68 18.89 1.30 m 
3 7.28 10.04 17.32 1.38 m 3 5.56 12.51 18.07 2.25 sm 
4 5.29 10.57 15.86 2.00 sm 4 7.67 9.20 16.87 1.20 m 
2 4.47 11.03 15.50 2.47 sm 5 4.50 9.80 14.30 2.18 sm 
6 4.06 10.33 14.39 2.54 sm 6 4.39 9.21 13.60 2.10 sm 
E. leptorrhizum 1 9.45 10.67 20.12 1.13 m E. franchetii 1” 7.99 10.63 18.62 1.33 m 
2” 8.16 9.87 18.03 1.21 m 2 8.63 9.76 18.39 1.13 m 
3 7.65 9.11 16.76 1.19 m 3 7.42 9.49 16.91 1.28 m 
4 4.67 11.44 16.11 2.45 sm 4 5.31 10.74 16.05 2.02 sm 
3 5.78 9.42 15.20 1.63 m 5 4.77 10.84 15.61 2.27 sm 
6 4.01 9.76 13.77 2.43 sm 6 4.59 9.83 14.42 2.14 sm 
E. simplicifloum 1 8.08 10.91 18.99 1.35 m E. sagittatum 15 8.49 10.19 18.68 1.20 m 
9r 7.42 10.39 17.81 1.40 m 2 8.79 9.75 18.54 1.11 m 
3 4.76 13.05 17.81 2.74 sm 3 7.94 9.53 17.47 1.20 m 
4 7.56 9.83 17.39 1.30 m 4 5.02 11.30 16.32 2.25 sm 
5 4.52 10.32 14.84 2.28 sm 5 5.15 10.03 15.18 1.95 sm 
6 4.15 9.02 13.17 2.17 sm 6 4.03 9.79 13.82 2.43 sm 
E. wushanense 1“ 8.83 9.63 18.46 1.09 m E. davidi 1* 8.06 11.29 19.35 1.40 m 
2 7.31 10.01 17.32 1.37 m 2 8.12 10.56 18.68 1.30 m 
3 7.91 9.34 17.25 1.18 m 3 6.96 10.08 17.04 1.45 m 
4 5.57 11.13 16.70 2.00 sm 4 4.70 11.46 16.16 2.44 sm 
5 5.59 11.00 16.59 1.97 sm 5 4.28 11.03 15.31 2.58 sm 
6 4.57 9.10 13.67 1.99 sm 6 4.50 8.95 13.45 1.99 sm 
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Fig .1 The metaphase chromosomes of the twelve species of genus Epimedium 1 bar= Zum 
A: E. acuminatum, B: E. yinjiangense; C: E. luodianense; D: E. leptorrhizum; E: E. simplicifluom; F: E. wushanense; 


G: E. alpinum; H: E. davidi, I: E. pubigerum; J: E. franchetii; K: E. myrianthum; L: E. sagittatum 
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Fig.2 The karyotypes of the twelve species of genus Epimedium 1 bar =2Um 


A: E. acuminatum ; B: E. yinjiangense; C: E.luodianense; D: E. leptorrhizum ; E: E.simplicifluom; F: E. wushanense ; 


G: E. alpinum; H: E. davidi, I: E.pubigerum; J: E.franchetii; K: E. myrianthum; L: E. sagittatum 


10; 8BO0D0D0000;000,) 000 


(TOO OUO 2n=2x=6m (2SAT ) + 6sm, 1[] 


2040000000000, 305060000 
DoO0000,)2000000 00000056 
1004001 1.3011 2.344. DE UE HRH 3587, 
DOdODODOODDOO 1.44, U Za 

2.6 O OU UU U ( Epimedium wushanense Ying) 

[} 2, 0 1: F, [] 2: Fl] 

Ek ESE U SS AA O APA Ad Ea 
UUUUUUUUUU. OOD 750[] 1 300 m 
II NA ES 
IIA OEBS ODHA 80 HEH 
Do0d030000,) DOD0000 0006 

[IB D EH EH. 2n=2x=6m (2SAT ) + 6sm, 1[] 
213100 HUBELUE BEBE 0-0; eo A EE 
a BE BIS 0 EP B B E BE HE SELBE DP BELT 
UUUUUUE 1.090 2.00, 40000 LE 1.60, 
DOdODODOODDO 1.35, D 240 U 
2.7 [lll lll ( Epimedium alpinum L .) 


O0 2, O 1: G, leas GU 

uguguumusu.nmuggmgguu. ul 
UU 10003 2000mYUUUUUUU.UU 
U,.UUUUUUU; MEAO $ UUUU. OU 
UUUUUUOU 

OO OOO 2n=2x=6m (2SAT ) + 6sm, UI 
2030000000000., 405060000 
UUUUUU. 1000000 00000060 
BC aly 1411 2:35 HEEL GE LTL, 
DO dODOODOOD E 1.32, U 241] D 
2.8 OODD ( Epimedium davidi Franch .) 

O0 2, H^ 1: H, O 2: HU 

MAA a O EL s Hl 
000,000 0 1000 1600000000 
0-00 BEES BEBE] v Hope Eos EE EE BOB DH HE 
ds HE As EE ONE OA ds BE E ds 
uut 

OOOO 2n 2 2x 2 6m (2SAT ) + 6sm, III 
203000000000, 405060000 


314 0 0 O0 E E 0 29 [] 


DAA AA MA AID RAMA 
180,410 41301] 2:38. O0 0-0 U- OnE 86, 
DOdODDODDOODDODO 1.44, O Za 
2.9 Epimedium pubigerum (DC .) Morr . et Dec- 
ne IT 2, OD 1: 1, [ 2: ME] 
UUUUUUUOUUUUUUUO. 000 
O 6000 120mpDDO0O0D00 0000, UI 
tse HEO RE EH B] s H HO 
[IB D IH EH. 2n=2x=6m (2SAT ) + 6sm, 1[] 
213000000 0000,4050600 00 
HATTA: H> 1000000 00000050 
od000 1.090 2.05, 40000 0 1.58, 
DOdODODOODDODO 1.23, U Za 
20 E A O 
Stearn) [| 2, [] 1: J, [] II 
AREA sep E A E EP DU REP] 
0,0000 1200000000 0,056 
, 000, DBOOD 0000, 000006 
es E ES MBA 
OoOO O  2n=2x=6m (2SAT ) + 6sm, 1[] 
2030000000000, 40506000 LI 
HE KE Hu TE BICHER ED Bo TH 
uuum 1.130 2.27, 000 00 O 1.70, 
EEN IHR: E 07129; E SN 
Sch 0:00 P AE 
Stearn) [] 2, [] 1: K, [] 2: KU 
HAMDU A- MELOO OEO ORUE R 
0000,0000 4000 1340 m[] D D LI D] U 
004000,000, 0000000306 
0,0000, 00000000 
[IB D HI EH]. 2n 2 2x 2 6m (2SAT ) + 6sm, 1[] 
2030000000000, 405060000 
UUUUUU. 1000000 00000060 
HO TE dH 35230] 2294. TEE LE HEB - 12835 
DOdODODDOOoDDODO 1.29, U 2A[] U 
2.12 [] DU LH LU Ll 
im. [H 2, 01: L, Q 2: ERT 
DUDU, BO DO DO DDD 000000. 
UUUU soon 150mp00D0000000060 
MEHE Fr a Bss 011 
HU: Her D 
[IB D EH EH. 2n 2 2x 2 6m (2SAT ) + 6sm, 1[] 


( Epimedium  franchetii 


L1 


( Epimedium myrianthum 


( Epimedium sagittatum Max- 


2730 HOOUOUUOUU0N. 405060000 
eT H ee Re TT 
00000 1.110 2.43, 000 00 D. 1.69, 
DOdo00000000 1.35, 0 24[] 0 

DAOBdO DO DO OD 000 D0o00000 
aaa BE EL D CE 4:0/00-4000.00:B EJ 
Ss a 40-24080804-9 
pop000000,00000U0 E. pubi- 
gema? 000003000000 Kuroki 
(1970) 0000000. 00000 2n =2x = 
6m (2SAT ) + 6sm, 112030 H 0000060 
ERN ERC m ENE e ree aa 
Odo DD oo 000000000 1.18[ 
2.54, [00000 1.71, DOO 00000 
[| [] 1.41, Y 2AQ |] 


Sc o 

Doao0o000 200000000000 
DD00000 2n=12, VUU X26: DL D U U 
DOBd000 100000, 00000 mi sm 
uguuuusÓ3uluuluuuluull.üu 
HEREN El EE: VEL IDEE DG Sa HOP H 
030 mp000,000 000 2n=2x = 6m 
QSAT ) +6sm]] JU OUUUUUU 40 m E O 
020 sad 00, 00000 2n= 2x = 8m 
(2SAT )+ 4sm[] [] 0 OO 2AQ 0, O DJ Kuroki 
(1967, 21970 A A A PER HOH, B 
"UUUDUUDUDUUUUUDUUUUUDUI 
UUUOUUUUUUUUUUUUE OUL, 
1996)[] O Stearn (1938) TO DO D] OO, E. pubi- 
gerum|] E. alpinum UU [] UU. BL. U Hl HI D] U D LI Ul 
UU Monophylon VO, dd 00000006 
AQUINO O ANA EA e D BU 
Diphylln[] UO. DODODO U U D 7 U DU U 
DODODODODODO Kuroki (1967, 1970) [] 
DADO, BO Dd ODO O DDD 00000060 
DADO 0, DODO DDD 000000060 

uuu (1986), O 0 0 O (1996) DT U 
00040000 €aiphylea)[] D UU (Dysos- 
moll O O O ( Podophyllum) [] O O € Sinopodo- 
phyllum) ¿AUODODODDODODODD, UD 
[Il Hg 2n=2x= 8m (SAT ) + 2st + 2t[] 2n = 


30 UU: BOD0 000000050 315 


2x= 8m (2SAT ) + 2st (SAT) + 2t[] 2n 2 2x = 6m 
(ASAT ) + 2sm+ 2st + 2t[] 2n 22x =8m (2SAT ) + 
2st (2SAT)+2t; [1 HL EL HB. DH EL HH. B. BEL BE DO 0 
MEU E Lese 144 0044488004 8:08 
Ma As BRE SE LED DE A "(19833001108 
0000 (2001) D B 00 0 0 O Koga [] 
(191) [] H HH B B. BH BLEL BE HE. LI 

OOOO (2003) 0000000000 
[] (Epimedioideae), [] [] O UL D 000000 
00000 400000 0 UU (Podophyl- 
loidea) J OO H1 OD BH DH HH H B D] H B. DE. DE HE. 
ERR EM RENE EMEN aaa 
OOOO 0000, 19600000000 0 
Gora rea anda aaa aaa E Ha 
IT. MERR R EEE s AMH AR A OO 
Uuugdgdimbmutlul 

LEE PEE ss Bb Ho E LEEE: Tracia 
Hd EHHESERBE DUE s SEES EA Bs Eb LRL TT s 
Tarn HERE OCI E H H, ESE ED Sa EM 
UU 
































































































































































































































































































































































































































































































































OUER 3s CB HE 
, 1996. [M] . 
, 340 
, 1977 ( Jiz [M] . 
750—751 
, 2003 . [M] . 
, 386— 389 
, 2004 . , 10 [M]. 
, 57—71 
Guo BL ( ), 1996 . A Study of phylogenesis of Epimedium L . 




















[D]. Beijing: Institute of Medicinal Plant Development, Chinese 
Academy of Medical Science ( 


) 
), Xu WF ( 















































































































































He SZ ( 























), 2003 . A new species of Epime- 








dium (Berberidaceae) from Guizhou, China [J] . Acta Bot Yunnan 





( ),25 (3): 281—282 









































Kuroki Y, 1967 . Chromosome study in seven species of Berberdaceae 
[J] . Memoir Ehime University Sectction ll , Series B, 5 (3): 
175— 181 

Kuroki Y, 1970 . Chromosome study in four species of Berberdaceae [J] . 
Memoir Ehime University Sectction ll. , Series B, 6 (4): 215—221 

Leven A, Fredga K, Sandberg AA, 1964 . Nomenclature for centromeric 


position on chromosomes [J] . Hereditas, 52: 201—220 


































































































Li MX ( ), Chen RY ( ), 1985 . A Suggestion on the 
Standardization of Karyotype Analysis in Plants [J] . J Wuhan Bot 
Res ( ), 3 (4): 287—307 

LiLC ( ), 1986 . A Study on the Karyotypes and Evolution of 
































Dysosma pleiantha with its Relatives [J] . Acta Bot Yunnan ( 
































), 8 (4): 451—457 
), Hu ZH ( ), 1996 .A karyotypic study on po- 











Ma SB ( 















































dophylloideae ( Berberidaceae) [J] . Acta Bot Yunnan ( 












































), 18 (3): 325—330 





Koga S, Shoyama Y, Nishioka I, 1991 .Studies on Epimedium Species: 
Flavonol glycosides and isozymes [J] . Biochem System Ecol, 19 
(4): 315—318 

Stearn WT, 1938 . Epimedium and Vancouveria ( Berberidacease ), a 

monograph [J] . J Linn Soc Bot, 51 (2): 409—418 

Stebbins QL, 1971 . Chromosomal Evolution in Higher Plant [M] . Lon- 

don: Edward Arnold 

Tanaka R, Takahashi C, 1981 . Comparative karyotype analysis in Epi- 
medium species by C-banding (1) E. sempervirens var. hypoglaucum 
and E. perralderianum [J] . J Japan Bot, 56 (1): 17—24 

Takahashi C, 1989 . Karyomorphological studies on speciation of Epmedi- 
um and its allied Vancouveria with special reference to C-bands [J] . 


J Sci Hiroshima Univ (Ser B), 22 (2): 159—269 











Wang T ( ), Su YJ ( 




















), Zhu JM ( 




















) et al .2001 . 











RAPD analysis on some species of Berberidaceae [J] . Bull Bot Res 
( ), 21 (3): 428—431 



































Ying TS ( ), 2002 . Petal evolution and distribution patterns of 




















Epimedium L . (Berberdaceae) [J] . Acta Phytotax Sin ( 












































), 40 (6): 481—489 











Zhang KT ( 




















), Wang PL ( ), 1983 .Study on the pollen 



































morphology of the family Berberidaceae [J] . Acta Phytotax Sin ( 






































), 21 (2): 130—141 





